Introduction
Supply chain management (SCM) is concerned with the strategic management of those activities which together provide customers with the appropriate level of service at optimum cost. Recent years have seen significant changes in the nature and the role of SCM. This is a result of increasingly discerning customers, more sophisticated marketplaces and shortening product lifecycles. Furthermore, the trend towards outsourcing of supply chain functionality has resulted in the creation of more virtual supply chain architectures (Clarke, 1998; Crowley, 1998) . This, combined with globalisation of markets for product and service inputs, as well as for finished products, has led to supply chain planning and execution becoming more complex than ever. In addition, advanced information and communications technology (ICT) tools are now playing a critical role in enabling integration of processes both within and between companies (McDonnell, Sweeney, 2001) .
As a result of these changes SCM has moved up the value hierarchy and has shifted from a largely labour intensive orientation to a more knowledge intensive one. This has profound implications for learning needs in all supply chain companies (Hyland et al., 2001; Hult, et al., 2002) . In recent years companies generally, and manufacturing companies specifically, have tended to concentrate on those activities which are regarded as core competencies. The corollary of this is that many activities regarded as being non-core have been outsourced (Razzaque, Sheng, 1998; McKinnon, 1999) . Third party logistics service providers (3PLs) have been well placed to benefit from this trend and have in many cases increased the scope and range of their activities. The net result of this is that many 3PLs, which were purely transportation providers in the past, now offer a range a value-adding supply chain services such as warehousing, inventory management, contract manufacturing and supply chain integration. In addition, the competitive scenario in the 3PL market has become much more complex as a result of the dissemination of ICT and web technologies that have spurred the entry of new players from unexpected industries (Regan, Song, 2001; Evangelista, 2002) .
This has serious implications in terms of knowledge and skill requirements (Evangelista, Sweeney, 2003) . However, the 3PL sector has not traditionally had a strong culture of training and education. (Morvillo, 2002) . This situation needs to be addressed if the sector is to achieve its true competitive potential in the coming years.
The National Institute for Transport and Logistics (NITL) in Ireland was established by the Irish government in 1998 to support companies in Ireland in improving their logistics and SCM capability. It provides a range of services to companies, including 3PLs, all of which are aimed at building better capability in the increasingly challenging market environment.
One innovative supply chain learning programme offered by NITL is the Foundation Certificate Programme (FCP). This programme is aimed as existing or emerging supervisory and middle managers, and owner-managers of small 3PLs, who have extensive practical experience of one or more aspects of the supply chain but who do not necessarily hold formal academic or professional qualifications. The programme develops participants through modules in all key aspects of SCM, namely: customer service; purchasing management; production planning and control; transport and distribution management; and, warehousing and inventory management. In addition, there is an introductory module and a concluding module which is concerned with the use of ICT as a supply chain integration enabler. Since 1999, over 100 participants have registered for the programme many of whom are from the 3PL sector. 3PL companies in Ireland have used the programme as a primary mechanism for developing the supply chain learning required in the evolving business environment. This paper describes how many of the current shortcomings in relation to SCM learning in 3PLs can be addressed using the FCP. Following this introduction, the paper discusses the issues of knowledge management, learning processes and relational learning in general terms to set the context and theoretical framework for the subsequent analysis. The application of these theories to SCM in general, and to 3PLs learning requirements specifically, is discussed in the following section. The critical issue of the role of ICT as a supply chain enabler is given specific focus. The paper then goes on to describe NITL's FCP in detail, with specific reference to its use in addressing some of current shortcomings in 3PL learning. In essence, the action research methodology is adopted to assess to role of initiatives such as FCP in bridging the gap which is currently evident between learning theory and 3PL reality.
Following a discussion of the pertinent issues, a number of concluding comments and observations are made.
Knowledge management, learning processes and relational learning

Knowledge management and learning processes
Knowledge is a composite resource whose development occurs over time through processes of accumulation and renewal based on the capacity to manage information resources, human resources (HR) and ICT tools. Information is a critical element of knowledge. However, it differs greatly from the latter as it is identified with evidence or data and, in the traditional sense, it leads to a more rational use of material resources. By contrast, knowledge has a creative element lacking in information. Information may be said to have a content of objectivity, while knowledge mainly depends on human resources (whether individuals, social groups or organisations), their mental models, their capacity to interact and measure up to other actors according to the objectives to be attained (Boisot, 1998) . Thus knowledge is not a homogeneous resource, but rather consists of different components related to the level of knowledge accumulated, firms' strategies, reaction capacity to changes, and the competence of human resources (Lundvall, 1992) .
The capacity to manage and develop knowledge, in its various forms, has become an increasingly important determinant of competitive advantage and value creation, making companies undertake major investments in knowledge management (KM) so as to possess a resource which has progressively become strategic. KM 1 arises from the growing importance that knowledge resources have assumed in underpinning firm competitiveness following major processes of technological and organisational innovation that have progressively limited the significance of material resources and traditional space-time barriers. This course of action may be pursued in several ways: mergers, acquisition of firms or firm's department, employment of skilled human resources, R&D, HR development, co-operative initiatives with external actors who possess complementary knowledge.
The key role that HR play (whether individuals, social groups or members of an organisation) in developing knowledge is shown in the learning processes that fuel the flow of information processing and knowledge accumulation. A view of learning consistent with a composite view of knowledge considers both the capacities and tools that reflect skills, knowhow, and conceptual capacities (know-why) which highlight the ability to interpret experience and set up new cognitive principles (Kim, 1993) .
Individual learning represents the growth of the ability of an individual to perform an action effectively. The concept of organisational learning is understood as the creation, development and transfer of new knowledge within an organisation using a dedicated organisational system able to define operational guidelines and change the behaviour of actors. The decisive factors in an organisational learning system are the cultural and organisational factors that affect the processes of sharing activities and knowledge, trust between parties, and the presence and quality of cooperative relations. The learning organisation is a system structurally arranged to support processes of growth, development and knowledge enforcement through interaction between the knowledge of individuals and that possessed by organisations to improve performance in terms of cost, time and quality (Schein, 1992; Leonard-Barton, 1992; Garvin, 1993; Narver, Slater, 1995; Grant, 1996 , Easterby-Smith et al., 1999 Teece, 2000) 2 .
This interaction occurs operationally within organisational routines through which tacit knowledge is transformed into shared (explicit) knowledge (Nelson, Winter, 1982) . This is not an automatic transition since there are both inhibiting and facilitating factors that influence the efficiency of the process (Antonacopoulou, 1999) . The former can be represented both by obstacles that limit, slow down or prevent the learning of the organisation from individuals (March, Olsen, 1975) and by barriers stemming from mismatching in the shared mental model of internal groups of individuals (Kim, 1993) . The latter can be observed both at individual level (willingness to learn, to identify own learning needs, errors tolerance, feedback on performance improvements, etc) and at context level (climate encouraging and rewarding learning, openness to change, competitive climate, integration).
Knowledge is progressively enhanced due to the interaction between knowledge residing in the various levels of the company system by individual, group, organisational and interorganisational learning processes (Nonaka, 1991) . Inter-organisational learning concerns issues of knowledge development of a system of organisation tied by socio-economic relations and to this end a process of learning across organisational boundaries can be realized (Dixon, 1999) . In this context, there may be impediments to learning caused by various firm-specific elements (cultures, skills, ownership structure, environmental contexts, size, etc.). By contrast, in the framework of a supply chain there are elements at work that reduce these learning impediments (for example, a co-operative climate, shared objectives and knowledge, organisational integration, mutual learning). These allow the supply chain to exploit the synergies and benefits of a corporate system (speed of adaptation, anticipation of changes, rationalisation of resources, etc.) (Christopher, 1992; National Research Council, 2000; Brewer et al., 2001) .
Relational learning
As regards traditional economic studies, the notion of learning refers to an experiential approach based on conditions of passivity of economic actors and on conditions of stability in the reference context (Arrows, 1962) . Such constraints are overcome within the evolutionary view of the concept of double loop learning which tackles the stability of the reference conditions (i.e. existing routines) and proposes a proactive learning behaviour, questioning the baggage of past knowledge to verify the tuning with a new context, trying to anticipate the process of change (Argyris, Schon, 1978; Argyris, 1992) . This cognitive mechanism exploits cognitive criteria to innovate both in relation to cumulative cognitive assets and to the methods and operative tools adopted. This aims to achieve learning unhampered by the limits of the same conceptual tools and procedures adopted and hence able to generate continuous self-reinforcing processes which are required to be able to define and manage complex knowledge. Continuous self-reinforcing processes imply relational forms of learning based on the ability to co-ordinate, pro-activeness, and adaptation to requirements of partners and customers.
Relational learning processes are based on the willingness to encourage organisational integration, the search for new solutions and, in general, the decisive change for improving performance and process efficiency (learning by relating). This willingness implies the growth of one's own knowledge base by broadening knowledge relative to best operational practices, technological know-how and organisational routines (Esposito, Passaro, 1998 (Minguzzi, Passaro, 2000) . Contact with different environments (cultural, social, legal, etc.) , as in the case of firms that enter new markets, represents a vital source of learning which may enhance one's knowledge (learning by exporting). In all such cases, a decisive factor is the firm's openness to change which promotes such contact and does not short-sightedly reject innovation (Minguzzi, Passaro, 1997) .
Supply chain learning and implications for the 3PL sector
Learning and supply chain management
Closeness to customers, learning capacity and continuous adaptation of products and services, are essential in developing and maintaining competitive advantage. Customer closeness allows companies to develop innovation and improve growth and profitability. To this end knowledge resources and learning processes increasingly represent key elements in adapting to the changing framework of business competition (Minguzzi, Passaro, 2000) .
In the SCM approach, learning has a relational nature derived from the complex system of relations linking customers to many value-added suppliers with the support of logistics service providers (Kidd et al., 2003) . This issue has been considered only in recent literature.
Some scholars have pointed out the concept of learning in a supply chain while others have stressed the concept of a supply chain as a learning environment. Among the former, the theoretical framework has been set for supply chain learning to support the process of innovation in logistic services. They have shown on the one hand that the SC may be a suitable learning environment as successful SCM requires firm-to-firm exchange of best practice knowledge (Flint et al., 2003) ; and, on the other, that leveraging the supply chain is a mechanism to enable learning and competence development (Bessant et al., 2003) .
The latter stresses that learning processes are an evolutionary step in the supply chain concept that enhance the ability to learn from and respond to a changing environment through shared knowledge (Peterson, 2002) . Analysis has shown that the driving factor is shared interests and interdependence between the members of the SC which allow, for example, a reduction in the cycle time, making the learning climate of the supply chain a strategic resource (Hult et al., 2002) .
Given the importance of learning in SC efficiency, it is urgent to provide incentives for developing learning behaviour by SC participants. In other words, work needs to be undertaken on co-operative behaviour that is not restricted to mere experiential learning (learning by doing) as it does not result in the knowledge being able to work efficiently in a competitive system in which competitive rules are volatile. Mere experience arising from participation in a co-operative relation does not ensure collaborative know-how, such that future collaboration should result in greater benefits. Building collaborative knowledge should be achieved by:
• appropriate organisation and integration of human resources and ICT tools;
• appropriate organisation and renewal of firm and inter-firm routines;
• the maintenance of a tension among different types of knowledge (Lundvall, 1992) .
This will allow the firm to react rapidly to change, to integrate new SCs, and to operate with greater confidence in becoming more customer-oriented and in formulating customer solutions consistent with SC efficiency. The phrase learning supply chain has also been used to describe inter-firm structures designed to promote effective knowledge and skills development throughout the supply chain (Sweeney, 2003) .
In particular, for firms operating in a SCM context and with a customer-oriented approach, a learning system needs to be considered a key resource to put SC strategy into practice (Bessant et al., 2003; Hult et al., 2000; Andersen, Christensen, 2000; Flint et al., 2003) . For example, in the case of 3PLs implementing a customer orientation strategy requires relational learning capabilities. For 3PLs monitoring customer requirements is critical in establishing current needs and anticipating future desires. It enables 3PLs to improve customised response and to develop related innovation in services supplied (Daugherty et al., 1992) . Relational learning capabilities allow 3PLs to operate with a problem-solving approach so as to work out new organisational solutions to customer logistics needs and, at the same time, identify advanced services consistent with the objectives of customer supply chain requirements. In light of such considerations, the case of 3PLs is described in the following section.
Supply chain learning and ICT issues in the 3PL industry
In the last few years, a series of major changes has occurred in the logistics service industry which has profoundly changed customer-logistics provider relationships. Indeed, while the primary driving forces previously were to reduce cost and release capital for alternative purposes, the driving forces today have more strategic influences in terms of market coverage, improving the level of service or increasing flexibility towards the changing requirements of customers (Ojala, 2003) .
Relevant within this context is outsourcing which is part of the SCM concept . The adoption of the SCM view has increasingly forced manufacturing and distribution companies to outsource their logistics and transportation activities as the delivery system has become an integral part of their product. The growing outsourcing of logistics activities is also consistent with the trend to reduce the number of suppliers and establish closer, long-term relationship with them.
In order to be able to serve their customers in an innovative and flexible manner, 3PLs
have made many efforts to better integrate their processes throughout the supply chain, and shrink the distance between themselves and their supply chain partners. This has increased the level of supply chain integration of 3PLs improving the co-operation with customers that is often combined with changes in both organisation and information technology.
Under the technological point of view, the 3PL sector international competitive scenario in the logistics service providers industry has evolved taking into account the entry of new players spurred by the dissemination of ICT (Regan, Song, 2001) . With particular reference to the impact of ICT and web technologies on the 3PL industry, three trends seem to emerge (Evangelista, 2002) :
• the increasing integration of traditional services (i.e. transport and warehousing) with information services ( Given these trends, relational learning and ICT-knowledge are key factors to better adapt 3PL organisation to the changing competitive landscape considering that, for example, the availability of capable ICT-based services is an expected dimension of 3PL service supply and is increasingly becoming a selection criteria used by customer for choosing 3PLs. This has given 3PLs a new potential role in customising the supply chain as a growing number of activities beyond transportation and warehousing can be carried out by 3PLs and ICT can increasing the level of customisation of the service offered (Van Hoeck, 2002; Sauvage, 2003) . For example, providing solutions that include value adding services supported by ICT capabilities, such as final assembly, 3PLs can improve their competitive position (Skjoett-Larsen, 2000) .
The cost of entry into the 3PL arena now includes technology and implementation capabilities for warehouse management, transportation management, and web-enabled communications. The focused efforts of 3PLs to continually upgrade and expand ICT capabilities have reduced many of the once differentiating high-value technologies to what are now minimum requirements. Users of 3PL services anticipate that the near-term differentiators will include electronic markets, supplier management systems, and supply chain planning. Going forward, the success of 3PLs will depend on their ability to deliver an integrated, end-to-end solution that provides significant improvements in financial and operational performance.
While today's marketplace is seeing more productive and meaningful 3PL-customer relationships evolve and customers generally report high levels of success with their 3PLs, a gap exists between what customers receive and what they expect to receive. Consequently, 3PLs need to focus on a number of key objectives, including implementing information technologies, instituting effective management and relationship processes, integrating services and technologies globally, and delivering comprehensive solutions that create value for the users and their supply chains. Considering that customer demands for performance and sophistication are accelerating, improving these areas is a key imperative for 3PLs. From this perspective business and organisational learning seem to be of critical importance for reinforcing the competitiveness of 3PLs (Evangelista, et al., 2004) . Particularly in a SCM context, this implies continuous learning based on effective transfer of knowledge among supply chain partners (Bessant et al., 2003) . In other words, the flexibility and agility required of companies operating in a turbulent supply chain environment can be increased through appropriate learning and training processes (Hyland et al., 2001) .
Case study -the Foundation Certificate Programme (FCP) in supply chain management
Introduction
The National Institute for Transport and Logistics (NITL) was established in Ireland as a result of a major study commissioned by the Irish government in 1995. The report (Forfas, 1995) recognised the importance of transport, logistics and supply chain management to the continuing success of the Irish economy based on a number of factors:
• the potential economic and service benefits;
• the open nature of the Irish economy (both imports and exports represent an large proportion of economic activity and economic success depends on dynamic exportoriented firms in both the manufacturing and service sectors); • Ireland's relative geographical peripherality;
• the changing nature of customer-supplier relationships with a strong emphasis on the development of partnership approaches; and • developments in ICT as a key enabling technology in supply chain integration.
The report went on to recommend the establishment of "a single new national centre of excellence to support companies in improving transport, logistics and supply chain effectiveness". NITL came into existence in 1998 as this centre of excellence. It achieves its mission through awareness creation activities (conferences, roadshows, magazine, etc.), the provision of support tools (self-audit packs, service directories, benchmarking clubs, etc.), delivery of consultancy services, research (both academic and applied research) and the provision of a range of innovative supply chain learning programmes.
NITL Learning
NITL Learning is the training and education division of NITL. It focuses on improving the supply chain capability of organisations through the delivery of a range of both in-house and open learning programmes. Currently the main programmes are as summarised in Figure   1 (below).
PLACE FIGURE 1 HERE
The range of programmes reflects the requirements of different levels of staff in organisations in all parts of the supply chain (e.g. manufacturing, logistics service provision and retail). The most recent addition to the portfolio is the Foundation Certificate Programme (FCP) which came into existence to satisfy a particular requirement and which has been adopted by several leading 3PLs in Ireland.
Foundation Certificate Programme (FCP) -background and rationale
The FCP was introduced in 2002 to meet a specific requirement which had become apparent to NITL in earlier years. It is aimed at existing and emerging supervisory and junior management staff, or owner-managers of small 3PLs, who have extensive experience of one or more aspects of the supply chain but who do not necessarily hold formal academic or professional qualifications. The latter is a product of the traditional lack of a training and education culture in the field, particularly within 3PLs. The structure of the programme is as shown in Figure 2 (below).
PLACE FIGURE 2 HERE
The programme aims to develop participants in all aspects of SCM based on this approach. Most participants have detailed operational knowledge of that aspect of the supply chain in which they are most experienced. However, their knowledge of other aspects of SCM is usually very limited and their view of the role of their specialist area in the context of overall supply chain performance is usually also very narrow. From the perspective of 3PLs, this specialist knowledge tends to be in the area of transport and distribution with knowledge of other supply chain areas tending to be extremely limited. The programme endeavours to develop participants in all aspects on the supply chain with a strong emphasis on the interaction between the constituent areas. Management. This qualification has been assessed by the UK-based Chartered Institute of Logistics and Transport (CILT) and is deemed to meet that body's educational requirements for chartered membership.
Foundation Certificate Programme (FCP) -delivery and assessment
Discussion
FCP and relational learning
As pointed out earlier, relational learning processes are based on the willingness to encourage organisational integration, the search for new solutions and, in general, the decisive change for improving performance and process efficiency. The FCP rationale is based on the need to move from traditional approaches of supply chain organisation where the various links in the chain were measured and managed in isolation from each other and thus tended to operate at cross purposes, towards more integrated approaches. In this way, organisational integration is not only encouraged but represents the very essence of the programme's philosophy and structure. The search for new solutions is also an important element of programme philosophy. Participants are introduced best practice during all programme modules. Assessment of modules is carried out using in-company assignments and a major in-company project. These mechanisms provide the opportunity to relate best operational practice back to participating companies. Furthermore, as the FCP is a multicompany programme, a typical module running involves participants from many parts of the supply chain (e.g. manufacturing companies, 3PLs and retail companies). This encourages the exchange of knowledge in a non-threatening and low risk environment and thus encourages improved mutual understanding and joint problem solving across the external supply chain. From a 3PL perspective specifically, staff often attend modules alongside staff from their customer companies. This has several benefits, particularly in facilitating better understanding of evolving customer requirements. Similarly, staff from various departments in individual companies often attend modules together. This facilitates a similar approach in relation to the internal supply chain. The cross-fertilisation encouraged by these mechanisms ensures that learning in achieved not only by relating but also by co-operation, by networking and from customers.
FCP in the 3PL sector
The FCP is particularly relevant to the learning needs of the evolving 3PL sector for a variety of reasons. Firstly, management within the sector increasingly needs to be knowledgeable in relation to a range of supply chain concepts and methodologies. In most cases it is no longer sufficient to have detailed knowledge in relation to specific transport and distribution issues. The scope of the 3PL sector has expanded. This in turn requires that the breadth of knowledge of managers at all levels in the sector expands accordingly. Customer companies are increasingly seeking to work with "one-stop shop" 3PLs which provide complete supply chain solutions and not just limited transportation services. In this environment the breadth of knowledge provided by the FCP is becoming not only desirable but essential.
Secondly, and as pointed out earlier, the interaction between participants from companies in different parts of the supply chain promotes the cross-fertilisation of thinking. This can be particularly beneficial to participants from 3PL companies as it helps to foster a better understanding of evolving customer requirements and challenges. In the current environment of increasingly competitive and sophisticated markets, more discerning customers and shortening product life cycles this learning can be invaluable.
Finally, several design features have been incorporated into the programme to facilitate the learning process for busy managers in the 3PL sector and in particular for ownermanagers in small 3PLs. These are based on well established generic paradigms of lifelong learning. For example, participants attend modules at their own pace and not according to pre-set rigid schedules. In addition, modules are generally conducted at weekends thus avoiding serious disruption to the busy schedules of participants. As a result of the traditional lack of a learning culture in the 3PL sector, for many participants registration on the FCP is their first foray into education for many years and can be quite a daunting prospect. With this in mind, NITL provides extensive support to participants in terms of the development of appropriate learning skills.
FCP in developing ICT knowledge
The FCP has a strong focus on ICT as a key enabler of supply chain integration. The Participants are introduced to a range of SCM ICT applications, as well as to best practice in devising and implementing ICT strategies for the supply chain. In all cases there is a strong emphasis on the need to move away from the traditional approaches which were very often characterised by fragmentation towards approaches which are characterised by integration.
Within 3PLs this has become a key issue in terms of ability to provide integrated supply chain solutions to customers in a range of sectors. Another issue which represents an important part of this module is the effective use of supply chain information in supporting the elimination of waste and non-value adding activities (NVAs). An NVA is any activity which adds cost or time to supply chain processes without necessarily adding value from a customer perspective. For example, the carrying of excessive levels of inventory is a common form of waste in supply chains. Inventory reduction depends on the ability of a supply chain to control inventory. Inventory control is, in turn, dependent on inventory visibility. ICT represents an opportunity to improve the level of inventory visibility across the supply chain, thus improving the chances of success in terms of inventory reduction.
Conclusion
The need to serve customers in an innovative and flexible manner is putting 3PLs under pressure to continuously refocus their strategies toward customers and to respond quickly to change. For 3PLs to satisfy the needs of customers, it is critical to ascertain current needs and to anticipate their future desires. This enables 3PLs to improve customised response and to develop related innovation in service supplied. To this end, knowledge resources and learning processes increasingly represent key elements to adapt to the changing framework of the business competition. Significant advantage can be gained by those companies that invest in organisational learning capabilities, knowledge bases and information systems. Developing cultures that thrive on knowledge and learning represent an effective way to gain such advantages.
The case study presented in this paper represents an interesting example of a programme that reflects the requirements of different levels of staff in organisations in all parts of the supply chain. It can be considered an effective tool in filling the SCM knowledge gap in logistics companies, particularly in the context of small and medium 3PLs. For this reason it has been adopted by several 3PLs in Ireland and its implementation appears appropriate in different countries with similar logistics market profiles.
Further research is needed to determine the impact of supply chain learning programmes on individual 3PL firm performance, as well as on the overall performance of supply chains.
Nonetheless, programmes such as the FCP offer the potential to address some of the key challenges currently facing the sector.
